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AB Independent mutations in both alleles of the p53 tumor 

suppressor gene are a frequent finding in human T-cell 

acute lymphoblastic leukemia (T-ALL) cell lines and in 

the cells of some T-ALL patients in relapse. One major goal of studying 
the status of p53 (and other tumor suppressor genes) 
in human cancer is to facilitate the suppression of the 
tumorigenic phenotype through the restoration of the expression of the 
wild-type allele. While the efficient insertion of a suppressor into all 
cells of solid/metastatic human tumors may at present be 
impossible, insertion into leukemia cells may be feasible due to the 
accessibility of the leukemia cells in the body. To examine the 
feasibility of suppressing the tumorigenicity of human T- leukemia cells, 
the human T-ALL cell line Be -13, which lacks 
endogenous p53 protein, was infected with a recombinant 
retrovirus encoding the wild-type allele of human p53 
(hwtp53) . Expression of p53 reduced the growth rate of infected 
Be-13 cells in vitro, suppressed colony formation in 

methylcellulose cultures, and abrogated their tumorigenic phenotype in 
nude mice in vivo. These results suggest that suppression of the leukemic 
phenotype of relapse T-ALL-derived Be-13 cells is feasible. Acute 
leukemia cell suppression via high-efficiency infection with 
retroviruses encoding wtp53 may be feasible and beneficial in 
T-ALL cases as part of a bone marrow 

transplantation regimen in an effort to reduce the frequency of 
posttransplantation relapse. 
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AB Some gene therapy approaches for cancer treatment attempt to 
transduce onco- suppressor genes into tumor cells. A central 
problem of this strategy is the targeting of tumor cells to 
avoid damage to normal ones. It has been noticed that transduction of wt- 
p53 into a large number of cancer cells induces 

tumor suppression. In contrast, some observations suggest that 

introduction of exogenous wt-p53 into nontransf ormed cells does 

not impair proliferation. If normal bone marrow (BM) 

cells are not affected by wt-p53 transduction, BM 

purging from p53 -responding leukemic cells might be 

achieved in vitro by delivering the wild-type onco-suppressor to 

all marrow cells. We undertook a series of experiments to assess whether 

transduction of wt-p53 into normal hematopoietic cells 

is harmful. Two different wt-p53 -recombinant 

retroviruses were used to infect primary, murine BM cells. 

Expression of exogenous wt-p53 in these cells did not affect in 

vitro colony formation, and did not induce any observable effects 

on morphology and differentiation. In contrast, the same viruses 

suppressed the tumor phenotype of v-src-transf ormed 32D cells. 

These results might open the way to gene therapy approaches to leukemias 

with the p53 gene without the need to target specifically and 

uniquely the tumor cells, sparing the normal ones. 
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AB The p53 oncosuppressor is strictly maintained in an inactive 

form under normal conditions, while it is post-translationally activated 

by a variety of stresses, enacting different protective biological 

functions. Since one critical issue in cancer gene therapy is 

tumor specificity, we asked whether the tight p53 

regulation applies also to exogenously transferred p53 . In 

principle, this type of regulation could allow p53 gene transfer 

in both normal and tumor cells to produce detrimental effects 

only in the latter ones. Here, we report that primary bone 

marrow cells infected with a p53 recombinant 

retrovirus and transplanted into irradiated mice 

reconstitute the hematopoietic system, with no detectable 

alterations in any of its compartments. Furthermore, simultaneous 

infection of leukemia and bone marrow cells depleted 

the neoplastic contamination, allowing lifelong, disease-free survival of 
65% of the transplanted animals. These results show that 
exogenous p53 is controlled as tightly as the endogenous one, 
and opens the way to p53 gene therapy, without requiring 
tumor targeting. 



